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1 Introduction 


Last decade was quite fruitful in the field of heavy baryon spectroscopy. At present, all 
baryons containing heavy charm and bottom quarks, except Ql baryon, as well as several 
heavy baryons with negative parity, have been observed by a number of collaborations (for 
a review see [1]). These progresses stimulated further theoretical studies, and experimental 
researches on heavy baryons at the existing facilities, especially at LHC. 

Heavy baryons are well recognized to represent a rich “laboratory” for theoretical inves¬ 
tigations. The properties of heavy baryons have been studied in framework of the various 
methods such as, relativistic quark model [2], variational approach [3], constituent quark 
model [4], lattice QCD model [5], QCD sum rules method [6]. Recent progress on this 
subject can be found in [7]. 

Study of the electromagnetic properties of baryons constitutes very important source 
of information in understanding their internal structure, and can provide valuable insight 
about the nonperturbative aspects of QCD. One of the most crucial quantities in this re¬ 
spect is the magnetic moments of baryons. Magnetic moments of the ground state = I"*" 
heavy baryons have widely been studied in literature. Furthermore, magnetic moments of 
the heavy baryons have been investigated in the naive quark model in [8,9], phenomeno¬ 
logical quark model [10], relativistic three-quark model [11], variational approach [12], non- 
relativistic quark model with screening and effective quark mass [13,14], nonrelativistic 
hypercentral model[15], chiral constituent quark model [16], chiral bag model [17], chiral 
perturbation theory [18], traditional QCD sum rules [19], and light cone QCD sum rules 
(LCSR) [20-22], respectively. 

In the present work, we calculate the diagonal and transition magnetic moments of the 
negative parity, spin-1/2 heavy baryons in framework of the light cone QCD sum rules 
method. 

The body of the paper is organized as follows. In section 2, we construct the light cone 
QCD sum rules for the diagonal and transition magnetic moments of the negative parity, 
heavy baryons. Section 3 is devoted to the numerical analysis of these sum rules for the 
magnetic moments; and contains discussion of the obtained results and conclusion. 


2 Sum rules for the diagonal and transition magnetic 
moments of the negative parity heavy baryons 

In this section the LCSR for the negative parity baryons are derived. In order to obtain 
the relevant sum rules, we consider the following correlator, 

U{p,q)=i j dW^'^(0|T{77Q2(a^)hQi(0)}|0)^ , (1) 

where 7 means the external electromagnetic field, pqix) is the interpolating current of the 
corresponding heavy baryon with spin-1/2. In order to obtain the sum rules for magnetic 
moments of the heavy baryons the correlation function function is calculated in two different 
ways: a) In terms of the hadrons; b) performing the operator product expansion (OPE) 
over the twists of operators, and using the photon distribution amplitudes (DAs) which 
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encode all nonperturbative effects. The sum rules for the magnetic moments of the heavy 
baryons are obtained by equating the coefficients of the appropriate Lorentz structures 
that survive in parts (a) and (b). Finally, in order to enhance the contributions coming 
from the ground states, and suppress the contributions of the continuum and higher states, 
Borel transformation with respect to the momentum squared of the initial and hnal baryon 
states, and continuum subtraction procedure are performed, successively (for more about 
the LCSR, see for example [23]). 

To be able to calculate the correlator function in terms of the hadrons, we insert the 
complete set of baryon states that carry the same quantum numbers as the interpolating 
current r]{x). It should be noted here that the interpolating current can produce both 
positive and negative parity baryons from the vacuum state. Keeping this remark in mind, 
and isolating the contributions of the ground state baryons, we get 
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where B^^'^ and m^(±) correspond to positive (negative) parity baryons and their masses, 
respectively; q is the photon momentum; and dots correspond to the higher states contri¬ 
butions. 

The matrix elements in Eq. (2) are dehned as. 
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where is the four-polarization vector of the photon, and A^(+), Xb(-) are the residues of 
the positive and negative parity baryons, respectively. 

Performing summation over spins of the heavy baryons, for the correlation function from 
the hadronic side we get. 


n(p, q) = + m (+)) ^(^1 + m (+)) 

02 Oj 

+ 5(^2 - 

+ C{^2- m (-)) ^75(A + m (+)) 

02 o^ 

+ D {^2 + "iB(+)) ^75(^1 - m i-)) , 

02 

where 


71 = 


B = 


C = 


D = 


A^(+)Ap(+)(/i -I- /2) 


B. 


(™B<« 

-Pl)imli+) - 

pi) 


)-^s(-)(/r + /2 

) 


-p2)(m|(_) - 

pi) 




(’"b<-> 

-Pl){m^^i+) - 

pi) 


A^(+)A^(-) 



- pi) 


/r+ 


/i - 


m^(-) 


m^(+) 


m i-) +m i+) 

Of O2 

T?7'^(-l-) Tft 




mj^i+) m^i-) 


/2 


fl 




where pi = p -|- g and p 2 = p. 
Among the terms in Eq. (4) 
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that are proportional to 7 ^, the hrst two correspond to the magnetic moments of the positive 
to positive, negative to negative transitions, respectively; and the third and the fourth ones 
describe the transition magnetic moments between positive and negative parity baryons 
at g^ = 0. Our aim in the present work is to calculate the diagonal and the transition 
magnetic moment between the negative parity baryons, and therefore we should hnd a way 
to remove the other three contributions. 

In order to determine the diagonal and the transition magnetic moments between neg¬ 
ative parity baryons four equations are needed, for which we choose the following four 
Lorentz structures, {e-p)I, {e-p)f, and Solving hnally these four coupled equations, we 
obtain the unknown coefficient B which describes the negative to negative parity transition. 
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It follows from Eq. (1) that interpolating currents are needed in order to calculate the 
correlation function in terms of quarks and gluons. Here, it should be remembered that 
hadrons containing single heavy quark belong to either sextet or anti-triplet representations 
of SU{3). Sextet (anti-triplet) representation is symmetric (antisymmetric) with respect 
to the exchange of light quarks. The heavy baryons Eg, Sg, and Hg belonging to the 
sextet; and Sg and Ag belonging to the triplet representations of the SU{3) group. Using 
this fact the general form of interpolating currents belonging to sextet and anti-triplet 
representations can be written in the following form (see [24]), 

),<■> = + tiqfCj^Qyi + (qf CQ^h^ql + (qf Cj!,Q‘')qt} , 

04)750= + 2i(gf C754)0= + (ifCQ'-hiqi 

+ t(qfC7iQ’’)qi - (qfCQ'-ht.q'i - t(qfC',^Q!’)ql\ ■ ( 6 ) 

where t is an arbitrary parameter {t = —1 corresponds to the so-called Ioffe current); a, b, c 
are the color indices; and C is the charge conjugation operator. The light quark contents 
of the sextet and antitriplet representations are given in Table 1. 



v(++)+ 

^cih) 

^+(0) 

^c(b) 

^c(b) 

^c(b) 

0 "^ 

[I] 

c(b) 

A+(0) 

A(b) 

^o(-) 

^c(b) 

^+(0) 

^c(b) 

91 

U 

u 

d 

d 

u 

s 

u 

d 

U 

92 

u 

d 

d 

s 

s 

s 

d 

s 

S 


Table 1: Quark contents of the heavy baryons belonging to the sextet and antitriplet 
representations. 


Using the interpolating currents given in Eq. ( 6 ), one can easily calculate the theoretical 
part of the correlator function. As an example, we present the form of the correlation 
function for Eg in terms of the corresponding propagators. 
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where A\ = 1, A\ = tys, A\ = 75 , = t, and Sg{x) and Sq{x) are the full propagators of 

the light and heavy quarks. 

The expressions of the correlator functions for the Eg, Eg, Eg, Eq and Hg can be 
found by performing the following replacements. 


= U^Q{u d) , 


4 




( 8 ) 


= 1 (n=« + n^8) , 

n“Q = -)■ s), 

n“Q = {u ^ s,s ^ d). 


As has already been noted, in the present work we also calculate the magnetic moments 
of Sq —)■ Ag and Sg —)■ Sg transitions. It follows from Eq. (7) in order to calculate 
the correlation function from the QCD side, the expressions of the light and heavy quark 
propagators in the presence of the external held are needed. The light cone expression of 
the light quark propagator in external held is calculated in [25] in which it is found that 
the contributions of the nonlocal operators such as qGq, qG^q, qqqq, are small. Neglecting 
these operators is justihed in conformal spin expansion [26]. Note that in further analysis 
we retain only those terms that are linear in quark mass. The expression of the light quark 
operator in the presence of external held is given as. 
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where A is the cut-oh energy separating perturbative and nonperturbative domains, and 
7 ^; is the Euler constant. 

In calculating the correlation function from the QCD side we also need the expression 
for the heavy quarks, whose explicit form in the coordinate space can be expressed as. 




f KiirngV^) j: , -^ 


9s f 

167r2 Jq 


duG^y{ux) 






■x^ 


+ ■( 10 ) 


where Ki{mQ\/—x‘^) are the modihed Bessel functions. Taking into account the expres¬ 
sions of the light and heavy propagators, the correlation function given in Eq. (8) can be 
calculated from the QCD side. This correlation function contains three diherent type of 
contributions: a) Perturbative contributions, i.e., photon interacts with the quark propa¬ 
gators perturbatively. Technically this contribution can be calculated by replacing the one 
of the free quark operators (the hrst two terms in Eqs. (9) and (10)) by, 

Sfree^x) ^ J d^yS^^^^x - y) 4{y)S^^^^{x - y) , (11) 

and the remaining two propagators are the free ones, b) In the case when photon interacts 
with the heavy quark perturbatively, the free part must be removed at least in one of the 
light quark propagators, i.e., one (or both)light quark operators are replaced by the quark 
condensate, c) Nonperturbative contributions, i.e., photon interacts with the light quark 
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fields at large distance. This contribution can be calculated by replacing one of the light 
quark operators by, 


oab 




( 12 ) 


and the remaining quarks constitute the full quark propagators. Here, Tj are the full set of 
Dirac matrices 7 ^ = {/, 75 , 7 ^, When Eq. (12) is used in calculation of the 

nonperturbative contributions, we see that matrix elements of the form {'y{q)\q^iq\0) are 
needed. These matrix elements are dehned in terms of the photon distribution amplitudes 
[27],and are presented in Appendix A. 

As has already been noted, in determination of the magnetic moment responsible for 
the negative to negative parity transition, four equations are needed, and for this purpose 
we choose the coefficients of the structures {e-p)I, and The sum rules for 

the negative to negative parity transition magnetic moments can be obtained by choosing 
the coefficients of the aforementioned Lorentz structures Hj, and equate them to the corre¬ 
sponding coefficients in hadronic part. Solving then the linear equations for the coefficients 
describing the negative to negative transition magnetic moments, and performing Borel 
transformation over the variables —p^ and —{p + qY in order to suppress higher states and 
continuum contribution, we hnally obtain the magnetic moment for the negative to negative 
parity baryon transitions as is given below. 
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In this expression we take Mf = M| = 2M^, since the masses of the diagonal transitions 
are same, and masses of the baryons that responsible for the Eg —)■ Ag and Sg —)■ Sg 
transitions baryons are very close to each other. The expressions of Hf for the baryon 
and —)■ transition are presented in Appendix B. 

It follows from Eq. (13) that in determination of the diagonal and transition magnetic 
moments, the residues of the heavy negative parity, spin-1/2 baryons are needed. These 
residues can be determined from the analysis of the two-point correlation function 


n(,^) = » j dV'>"(0|T{,te(i)5g(0)}|0), 


where pq is the interpolating current for the corresponding heavy baryon given by Eq. ( 6 ). 
This interpolating current interacts with both positive and negative parity heavy baryons. 
Saturating this correlation function with the ground states of positive and negative parity 
baryons we have. 
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Eliminating the contributions coming from the positive parity baryons, the following sum 
rules for the residue and mass of the negative parity baryons are obtained, 

IV-)P =---^[mB(+)Imnf (s) - Imllf (s)] , 

7rmB(+) + mB(-) J 

2 [mB(+)Imnf^(s) - Imn^(s)] 

/m2 dse-^/^^ [m5(+)Imn^(s) - Imn^(s)] 

Here H^ and H^ are the invariant functions corresponding to the structures /i and J, 
respectively. The expressions of Hf^ and H^ for the Sq, Sq and Sq baryons are presented 
in Appendix C. 

3 Numerical analysis 

This section is devoted to the numerical analysis of the sum rules obtained in the previous 
section for the magnetic moments of the diagonal and nondiagonal transitions of the = 
I heavy baryons. The main input parameters of the light cone QCD sum rules are the 
photon distribution amplitudes (DAs). The photon DAs are obtained in [27], and for 
completeness we present their expressions in Appendix A. Sum rules for the magnetic 
moment, together with the photon DAs, also contain the following input parameters: quark 
condensate (gg), ttIq that appears in determination of the vacuum expectation value of 
the dimension-5 operator (gGg) = ml{qq), magnetic susceptibility y of quarks, etc. In 
the present analysis we use [{uu) = a.v = -(0'243)» GeV-‘ |28], (-s-s)|^=l GeV = 

0.8('Um)|^=i GeV) ^0 = (0.8 ± 0.2) GeV^ [29]. The values of the magnetic susceptibilities 
can be found in numerous works (see for example [30-32]). In our numerical analysis we 
use x(l GeV) = —2.85 GeV^ obtained in [32], and A = (0.5 ± 0.1) GeV [33]. 

Having determined input parameters, in this section we shall proceed with the analysis 
of the sum rules for the diagonal and transition magnetic moments of the = \ heavy 
baryons. The sum rules contain three auxiliary parameters: continuum threshold Sq, Borel 
mass square M^, and t appearing in the expression of the interpolating current. According 
to the QCD sum rules philosophy, any measurable quantity must be independent of these 
parameters. For this reason we try to hnd such regions of these parameters where magnetic 
moments are insensitive to their variations. This issue can be accomplished by the following 
three-step procedure. First, at hxed values of Sq and t, we try to hnd region of where 
magnetic moment is independent of its variation. The upper bound of is determined 
by requiring that the contributions of higher states and continuum constitute, say, less 
than 40% of the contribution coming from the perturbative part. The lower bound of 
is obtained by demanding that higher twist contributions are less than the leading twist 
contributions. Analysis of our sum rules leads to the following regions of where magnetic 
moments are independent on its variation. 

2.5 GeV^ <M^ < 4.0 for Ac, Sc , 

4.5 GeV^ <M^ < 7.0 for S^, Ab,Et, . 
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Next, we try to the find the domain of variation of the continuum threshold sq, which is the 
energy square where the continuum starts. The difference — m, m being the ground 
state mass, is the energy needed for the excitation of the particle to its first excited state, 
and usually this difference is varies in the range between 0.3 GeV and 0.8 GeV. In our 
analysis we we use the average value yio — m = 0.5 GeV. 

As an example, in Figs. (1) and (2) we present the dependence of the magnetic moments 
of baryon, at sq = 12 GeV^, and magnetic moment of the S;, —)■ Af, transition at 
So = 40 GeV^, on M^, respectively. It follows from these figures that, indeed, we have 
very good stability of the magnetic moment fi as varies in its above-mentioned working 
region. We also analyze these dependencies at Sq = 11 GeV^ and Sq = 42.5 GeV"^; and 
find out that the discrepancy in the values of the magnetic moment is about 10%. In other 
words, the magnetic moments of baryon and Sf, —)■ Af, transition exhibit the expected 
insensitivity to the variations in sq and M^. 

Having decided the working regions of and Sq, the third and last step is to find 
the working region of the parameter t in which the predictions for the values magnetic 
moments of heavy baryons show good stability. For this aim, we study the dependence 
of the baryon and Sf, —)■ Af, transition magnetic moments on cos 6, where t = tan 6* 
which are presented in Figs. (3) and (4). We observe from Figs. (3) and (4) that, the 
magnetic moments of diagonal transitions are independent of the variation in cos 6 when 
it varies in the region —0.7 < cos 6 < —0.4; and in the domain —1.0 < cos 6 < —0.7 for 
the transition magnetic moments, respectively. Our numerical analysis predicts that the 
magnetic moment of the baryon is /i = (—2.0 ± 0.1)/iAr, and for the Sf, —)■ Af, transition 
= (—0.3 ± 0.05)/iAr, where is the nuclear magneton. Performing similar analysis we 
have calculated the diagonal and transition magnetic moments of the other = \ heavy 
baryons whose results are presented in Table 2. We note here that, in many cases, the naive 
expectation that the relation between the negative and positive parity baryons, i.e., 

I -I I -I-1 

IFbI = ) 

TUb 

is violated considerably. This violation can be attributed to the fact that in our analy¬ 
sis we take into account contributions coming from positive-to-positive and nondiagonal 
transitions. 

As can easily be seen from Table 2, the transition magnetic moments between the neutral 
Sq and Sq baryons are very close to zero. The magnetic moments of A®, and are 

also small enough to be measured. However the diagonal and transition magnetic moments 
of the remaining baryons are quite large, and can be measured in future experiments. 

In conclusion, the diagonal and nondiagonal transition magnetic moments of the nega¬ 
tive parity spin-1/2 heavy baryons are calculated in framework of the LCSR. The contribu¬ 
tions coming from the positive to positive, as well as positive to negative parity transitions 
are eliminated by constructing various sum rules It is obtained that the magnetic moments 
of A°, and baryons, as well as the transition magnetic moments between the 

neutral Sg and Sg baryons are small, while all other magnetic moments are quite large 
and can be measured in future. 
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Table 2: Diagonal and transition magnetic moments of the negative parity, spin-1/2 baryons 
containing single heavy quark belonging to the sextet and antitriplet representations, in 
units of nuclear magneton 


A comparison our results on the magnetic moments of the negative parity baryons with 
the predictions of other approaches, such as quark model, bag model, chiral perturbation 
theory, lattice QCD, etc., would be interesting. 
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Appendix A: Photon distribution amplitudes 

In this Appendix we present the dehnitions of the matrix elements of the form {'y{q)\q^q\0) 
in terms of the photon DAs, and the explicit expressions of the photon DAs entering into 
the matrix elements [27]. 


{l{q)\q{x)af,^q{0)\0) = -ieqqq[e^q^ - e^q^) / + — A( 


X 


[U. 


2{qx 


-eq{qq) 


ex\ f exV 

Xv\e^- q^ — - Xf,[eu- qu — 

' qx / \ qx / 


due^^^^h^{u) 


(7(g)|g(a;)7/,g(0)|0) = Cqfs^ (sf, - q^,—'] [ 

\ q^ / Jo 

(7(g)|g(a;)7/,75g(0)|0) = -^eqfs^e^^ape''q‘"x^ 

{l{q)\q{x)gsG^y{vx)q{Q)\Q) =-ieq{qq) {e^qy-e^q^) j 

{x{q)\q{x)gsG^J'^^{vx)q{^)\Q) = -ieq{qq) {e^qu-e^qf,) JVaie^G<i+v»g)qx^^^^-^ 

{liq)\qix)gsGf,uivx)'ya'y5qi0)\0) = eqfs^qaiSf^q^ - e^q^j) J 

{x{q)\q{x)gsGf,^{vx)i'ycq{0)\0) = egf^^q^ie^qu - e^q^) [ 
{l{q)\q{x)(Ta/ 3 gsGf,^{vx)q{ 0 )\ 0 ) = eq{qq) 

- (^gpu - 

- {ev - qi'-^ { 9 o,^l - + q^l^S^ qj 

+ ^ qj^S^ q^ 

- - qor^ + qp^u)^ qf. 


- q^^—] (dau - —{qaXu + q^X^) 
qx J \ qx 


qj 


Vaie^G,+vc^,)<i-j-rc,.) 


EX \ / 1 

+ ( £/3 - qg - (gua - {quXa + qaXu) ) g/. 

qx J \ qx ' 


VaXG?+va,)qxj-^(^^,^ 


- {qixXu - quxElEaqg - s^qE / 

qx J 


10 



( 1 ) 


where x is the magnetic susceptibility, v^^(m) is the leading twist-2, 'ip^{u), 'ip°'{u), A and 
V are the twist-3, and h^{u), A, and % {i = I, 2, 3, 4) are the twist-4 photon DAs. The 
measure Vai is dehned as 



The expressions of the DAs entering into the above matrix elements are dehned as: 
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= 30ag(ag - aq)[{K - k+) -h (Ci - Ci^)(l - 20 : 3 ) -h ( 2(8 - 4:ag)] , 

120 ( 3(^2 C 2 )(*^9 (y.q)(y.qCXq(y.g , 

= 30Q;^(Q;g — Olq)[{K + K^) + (Cl + Cl")(l ~ 20 : 3 ) -|- C2(3 — 40 : 3 )] , 

= 30Q;^{(fi; -|- — Oig) + (Ci + Ci~)(l ~ ~ ‘^^g) 

T C 2 [ 3 ( 0:3 O 3 ) 03(1 ) 

= -30al{{K - K+){1 - ag) + (Cl - Ci+)(1 - « 9)(1 - 203 ) 

T C2[3(o3 O 3 ) 03(1 03 )]}. 


The parameters entering the above DA’s are borrowed from [27] whose values are (p 2 {l GeV) 
0 , wf = 3.8 ± 1.8, = -2.1 ± 1.0, K = 0.2 , = 0, Ci = 0.4, C 2 = 0.3, Ci+ = 0, and 

C 2 + = 0 . 
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Appendix B 

In this Appendix we present the expressions of the invariant fnnctions Ilj appearing in the 
sum rules for the magnetic moments of baryon, and —)■ transition . 

FOR THE MAGNETIC MOMENT OF THE BARYON 

1) Coefficient of the {e-p)I structure 

nf = - ^23^4 ^"^ + + ed + eu ) mlM ^ (X2 - 2771^X3 + 777^X4) 

+ 2530^4 [{ed + e„)(l - t){glG‘^) + 48(1 + t)ebmbTT'^{{dd) + {uu))] I 2 
+ 4777^ [{ed + Cu) (-1 + t){glG‘^) + 72777^(1 + t)7r^ (e„(Jd) + ed{uu))] Xaj 

- {ed{dd) + eu{uu)) j{h^)X3 

+ + eu)f3^mlM^ (X 2 - mlX^) il)^{uo) 

+ + t‘^)ebmlM^{{dd) + (h77))Xi 

+ ^gg^^ 7?7feM^X2{ - 3(-l + t^)mb [{dd){7eb - 2eu)ml + 2A{dd)ebml 

+ {7eb - 2ed)777o(h77) + 24eb777fe(hM)] + 2(-l + tY{ed + e„)/3^(5(^G^)7/>’'(77o)| 

2304777b7r^ 

+ 2/3^ [{ed + eu){-l + t){glG‘^) + 96(1 + t)mbn‘^ {ed{uu) + e„(Jd))] 7 /’'’(mo)| 

+ 4g^2 {eu{dd) + ed{uu)) 7/’^(mo) 

+ i3324M%2 (~^ ^ t^){9lG‘^Wb {eu{dd) + ed{uu)) [^ml + 16/3^,77^7 /’^(mq)] 

+ i728ivf6 ^ t^)f3y{9sG^Woml (e„(dd) + 6^(7777)) 7/>^(77o) 

- 345g^8 (~^ + t‘^)f^i{9lG^)mlmt (e„(dd) + 6^(7777)) 7/>"(77o) 

+ 708^2 (e„(dd) + ed{uu)) - 21efe777o777fe ((dd) + (7777)) Xi] 

+ 384^2 + t‘^){9sG^){ed{dd) + eu{uu))j{h^) 

H-—(-1 + t^)/37 777o(e„(dd) + ed{uu))il)^{ uq) . 


(—1 + t)M^|9(l + t)rn^mb {7{dd)eb + 12e„(dd) + 7eb{uu) + 126 ^( 7777 )) 
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2) Coefficient of the {e-p)'^ structure 


nf = + 2 t + 5 t^)(erf + eu)ml (J 3 - 2771 ^X 4 + rrifeXs) 

+ Cft [(3 + 2t + 3t^)X2 — 3(1 + t)'^TTi^X^ — 3(—1 + t)^Tn‘^l4 "f (3 — 2t + 3t^)Tnfl^^ 
+ ^23^4 + 2t + 3t^)eh'fn\M'^ (~^i 3“ 3777 ^X 2 — 3777 ^X 3 + 777 ^X 4 ) 

+ ^53g^4^6^^{(5 + 2 t + 5t‘^){ed + eu){glG'^) 

+ 288(-l + f)mbTr‘^ [eu{dd) + ed{uu) + e?, ((Jrf) + ( 7777 ))] | (X 2 - mlX^) 


+ 

+ 

+ 


(-1 + t^)(5f^G^)777o {eu{dd) + ed{uu)) 
-1 + t^){glG‘^)mlmh [eu{dd) + ed{uu)) 


768mi,M‘^7r‘^ 

1536M%2 ^ 

384mb7r^ (~1 + t‘^){9sG‘^) {G{dd) + ed{uu)) 

^^3(-l + t^)mlmb {eu{dd) + ed{uu)) Xi 
1 


128772 


[—1 + t ' 


’)777fe| {eu{dd) + ed{uu)) {glG'^) 


777q 777^ [Tcf, ((dci) + (7777)) + 12 {eu{dd) + 6^(7777))] | 


X 


2 • 


3) Coefficient of the structure 


nf = y^^777^M^|(-1 {ed{dd) + e„(7777)) 

+ 7i(72, 1 ) — 7i(74, 1 ) — 27i(72, v) + 27i(74, V 


^X 2 — 2777 ^X 3 ^ 1 ) 

I + I2mlx^j{h^) 


+ (-1 + t)^(ed + eu)h^mb (-X 2 + mlX^i) 7/>“'(77o)| 

+ + e^)hMG^)M^r{no) 

H- —(-1 + {eu{dd) + ed{uu)) 7/>“'(77o) 

“ 3072^^~^ ^ + 6«)/37(fi'sG^)777feM^X2-^“'(77o) 
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+ 

+ 


384M2 

--(• 

6912M4^ 

13824M6 

27648M8 

92167r2 


;-l + {eu{dd) + ed{uu)) 

;-l + t^)h'i{ 9 lG‘^)ml {eu{dd) + ed{uu)) 

;-l + t^) f 2 .^{glG^)mlml {eu{dd) + ed{uu)) 
;-l + t‘^)f 3 ^{g^G‘^)mlml {eu{dd) + ed{uu)) 




{ed{dd) + eu{uu)^ h{S) + 1) + *i(72,1) — *i(74,1) 


- 2ii(7^,w) + 2ii{T4,v) - I2j{h^) - Afs^mlTr"^ {eu{dd) + ed{uu)) 


( 1 ) 


4) Coefficient of the ^ structure 


114 — 


2567r4 


mlM^\3{ed + eu)ml (1 + t^Is + 4(1 + t^)mlX4 - (5 + 2t + bt^)mlX^ 


— Cfe (3 + 2t + 3t^)X2 + 3(1 + tYmlX^ — 3(3 + 2t + 3t^)m^X4 + (3 — 2t + 3t^)m^X^ | 

ebmlM^ ImXi + 3mlX2 — 6tmlX2 + 3t‘^mlX2 — Qm^X^ — Qt^mlX^ + (3 + 2t + 3t^)m®X4 


2567r4 
1 

1 ^ 2 ' 
1 


(cd + eu)h^mbM^ (1 + t) X 2 - 2(1 + At + t )mf,X 3 i 2 {A, v) 


(cd + eu)h^mlM^ I (1 + - 4(1 + t + t^)miX 3 i 2 {V, v) 


1287r2 
1 


+ 


327r2 
1 

647r2 
1 

1287r2 


{3 + 2t + 3t‘^){ed + Cu) h^mlM^X^i'il)^ {uo)) 

(-1 + {ed{dd) + eu{uu)) xi -^2 + mlX^)(p'^{uo) 

(3 + 2t + 3t^){ed + e„)/3^mfeM%]^7“'(Mo) 

-1 + t^){g'lG‘^)M'^ {ed{dd) + eu{uu)) xx'^iuo) 


4608mfe7r2 

30727r4 ^^^H “ + eu){gsG^) 

288(-l + t^)mbn‘^ [{dd){eb + e„) + {cb + ed){uu)] |X 3 

Y^^(-l + t^)mbM^ (cdidd) + eu{uu)) ii{S, 1) - ii(5,1) + 1) 

^(^2,1) + *1(73,1) — ii( 74 ,1) Xi 
1 


15367r4 


rubM < nib 


(1 + t^)(ed + eu){glG‘^) + 144(-1 + t^)ebnibn‘^ {{dd) + (uu)) 
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(-1 + t^)7r^ {ed{dd) + eu{uu)) 

6ii{S,v) - 2ii{T3,v) + 2ii{TA,v)) - A' 


6ml{2z,{S, 1) - 2(*i(5,1) - 2*i(ri, 1) + *i(r 2 ,1) + 1) 


+ {9tG^)x^Uuo) 


Xo 


1 + t^){glG‘^)M‘^ {ed{dd) + eu{uu)) 1 ) - 1 ) 


4608mfe7r^ 

+ 6ii(5, v) + 2ii(7i, v) - 2ii{Ti, v) 


+ 

+ 

+ 

+ 

+ 


92167r2 


{cd + ^u)f3'y{gsG )M (1 + 6 t + t 1 ^) + (3 + 2t + 3t )i 2 (V, 1 ?) 




- (3 + 2t + 3t‘^){ed + eu){glG‘^) - 288(-l + t‘^)mb7r^ {eu{dd) + ed{uu)) 'iI)"’{uq) 


23 047r2 

2567 r 2 ^~^ - {dd){7eb + I2eu)mlml 


CdigiG ) - {7eb + 12ed)mQm^ (uu) 


Xo 


— 1 + d)M‘^ — 36 — 6 mgm^) {eu{dd) + ed{uu)) 


9216mfe7r2 
+ (erf((Jci) + eu{uu)) A'{uo) 


92167r2 


(3 + 2t + 3t^)(ed + eu){glG‘^) + 288(-l + t^)mbTi^ {eu{dd) + ed{uu)) 
1 + t^)mb {eu{dd) + ed{uu)) {glG'^)ml + “ Smom^) 


768M27r2 

X (-4^/>’^(mo)+^/’“'(mo)) 
^-mllM 


+ 


-1 + t^){glG‘^)mb {eu{dd) + ed{uu)) 


9216M%2 

- 27rV37(3"io - 2 ^^) (4^/’’'(mo) - 


— 3mlml 


+ 


1536M6 

9216M8 


+ 


-1 + t‘^)f5^{g‘^,G‘^)mlml {eu{dd) + ed{uu)) (A^j^iuo) - 
-1 + f)f 3 ^{g‘^^G‘^)mlml (e„(Jci) + ed{uu)) {W{uo) - 
-1 + t^){glG‘^)mb {{dd)ed + eu{uu)) 2ii(Ti, 1) - 2ii(7i, 1) + 12ii(5,w) 


184 327r2 

+ 4G(7i,w) - 4ii(7I,w) - A'(mo) 


1536mfe7r2 


1 + t^) (e„(cici) + ediuu)) {glG‘^){ml - 2ml) + {W{uq) - 


15 



FOR THE S'" ^ S" TRANSITION MAGNETIC MOMENT 


1) Coefficient of the {e-p)I structure 


nf = 


32^3 


'TT' 


■(-1 + t)m6M'^|4(2 + t)ml (e„(ss) - es{uu))Xy, 


+ eh{{ss) - {uu)) (7 + 3 t)X 2 - 2(3 + t)m^X 3 | 




+ 


16\/37r^ 


-1 + t)mlM^ {es{ss) - eu{uu)) I^j(h^) 


(-1 + t)(3 + t)(e^ - eu)f3^mlM^ (X 2 - m^Xg) ij^{uo) 


76873- 


71^ 


(—1 + t)M^l 12ml i^u{ss) — es{uu)) 


4 + t ( 2 + 


+ Cfe {{ss) - (uu)) 24(7 + 3t)mle^b^^ (-Xi + mll2) + + t) + (29 + 17t)mle"">>/^ 


+ 


1152\/3mf,7r^ 


(-1 + t)/ 3 -^M^|e„ - 96(1 + t)mb7r‘^{ss) - (3 + t){glG'^) ^-1 + 


+ e. 


96(1 + t)mb7r‘^{uu) + (3 + t){glG‘^) (-1 + |'?7''(mo) 




+ 


+ 


e b 


4873M2 

691273M%2' 


1 + t )f3^mlml {eu{ss) - es{uu)) il)^{uo) 


1 + t){g;G^)ml (e„(ss) - es{uu)) - 3(2 + t)ml + 8(1 + t)/ 3 ^ 7 r^^ 7 "’(Mo) 


+ —^^TTr(-l + t^)h^{glG‘^)mlml (e^(ss} - e^(uu}) ^/’''(mo) 


172873M6 

345673M8' 

- -(- 

2304737r2 


-1 + t^)f3^{glG‘^)mlml (e«(ss) - es{uu)) ^/’''(mo) 

-1 + t) [ 4(2 + t){glG‘^) {eu{ss) — es{uu)) + 3(29 + 17t)ebmlmle'^b/’^^ (( 55 ^ 


TT^ 


19273- 
28873 


-l + t){g^G ) {es{ss) - eu{uu))j{hy) 


■(-1 + f)f3^ml {eu{ss) - es{uu)) ^/’''( mo ) • 


2) Coefficient of the {e-p)fi structure 



{uu))Xi 


16 




+ -^^{-l + t^)mlmi,{eu{ss) - es{uu))Xi 

+ + t)mb| (2 + t)eu{glG‘^) - 3(3 + 2t)ei,mlml - 3(7 + ht)eumlml (ss) 

+ - (2 + t)es{glG‘^) + 3(3 + 2t)ebmlml + 3(7 + 5t)esmlml {uu) |X 2 . 


3) Coefficient of the structure 

nf = 256 ^ 7 ^ 4 ^"^ + t)mlM^ - 3(3 + t)(e, - e„) (X 2 - 2mlX^ + 771 ^X 4 ) 

+ 8(-l + t)mfe7r^ (e^(ss) - eu{uu)) x {^3 - mlX^) (p'^(uo) 

- + t)(3 + t)mlM^ (glG‘^)(eu - e^) + 24(eb - e„)mfe7r^(ss) 

+ 24(-efe + es)mb7r‘^{uu) X 3 

+ “ e„)mbM^| - (-1 + t)(3 + t){gjG^)X2 + IG/s^m^TT^ (-X 2 + mlX^) 

X 2(-l + t)(3 + t)7/>’'(Mo) - (-l+t^)7/’“'(Mo) } 

+ + t)mlM^ (esiss) - e„(MM))X2|(5 + t)ii(S, !) + (! + 3t)ii(S, 1) 

+ 27i(ri, 1) + ii(T2, 1) + 27i(r3,1) - 57i(r4, i) - 671 ( 5 , 7 ;) - 274 ( 5 , 7 ;) 

- t 27i(7i, 1) — 57i(72, 1) + 274 ( 73 , 1) + 7i( 74, 1) + 27i(5, 7 ;) + 67i(5, 7 ;) 

+ 47i(7i,7;) -47i(7i,7;) -47i(7i,7;) +47i(7I,7;)| 

- i28v^7r^ ^ (es{ss) - eu{uu))X3^^4(2 + t)ii(S,l) + (4 + 8t)7i(5,1) 

- 4 (-1 + t)ii(Ti, 1) - 7i(7^, 1) + 27i(71, 1) + 37i( 5,7;) + 7i(5,7;) + 7i(7^,7;) 


17 



+ — 2ii(72,1) + * 1 ( 74 ,1) + v) + 3ii(iS, w) + ii{T2, 

+ 4(1 + t)ii (71, v) + 8(2 + t)j(/i^) + (—1 + 


+ 


768V37r2 


1 + t)M^< ml {eu{ss) — es{uu)) — 6(3 + t) + (7 + X- 


+ Cfe {{ss) - (uu)) (11 + 5t)ml - 24(3 + t)mle'^b/^'^ + ^1^2) 

- 2304^rn + ^)(3 + [ - (e* - - 96mfe7r^ (e„(ss) - e,(MM)) 

+ 3(e^ - eu){glG‘^)mle'^b/^‘'X2 ^/’'’(mo) 

(-1 + tf {glG‘^)mlM‘^ (e^(ss) - eu{uu)) xXa^?'( mq) 


+ 


2304V37r2 

^-mllM^ 




^ |96t(—1 + t)mfe7r^ (e„(ss) — eo(MM)) 

4608V3mf,7r2^"^ L ^ V «\ / A /J 

+ (-1 + t^)(e* - eu){glG‘^) (^-1 + ^“'(mo) 

^-nil/M' 


192V3M2 


-1 + t)f3^mlml {eu{ss) - es{uu)) 2(3 + t)^/’’'(Mo) + ^^“'(mo) 
(-1 + t){glG‘^)ml {e^{ss) - es{uu)) |3(3 + t)ml 


27648V3M%2 

- 8/3^7r^ 2(3 + t)'ijj^{uo) + t^/’“'(Mo) 


+ 


+ 


— -(- 

mvi^uG 

13824y3M8 

p-mllM"^ 


1 + t)h^{gsG )mlmi (e„(ss) - es{uu)) 2(3 + t)il)^{uo) + W{uq) 


-1 + t)f 3 ^{g;G^)mlml (e„(ss) - es{uu)) 2(3 + t)'ip''{uo) + t^/’“'(Mo) 


(-1 + t){g;G^) {es{ss) - eu{uu)) < 3(1 + t)ii{S, 1) + 3(1 + t)ii{S, 1) 


9216V37r2 

+ 2*i(ri, 1) + 3i,{T2, 1) - 2*1 (Ts, 1) - 1) - 6 * 1 ( 5 , *;) - 2*i(5,t;) - 4*i(r2,*;) 

+ 4 * 1 ( 71 , v) + 16j{h^) — A' [uq) + t — 2*i(7i, 1) + 3 * 1 ( 71 ,1) + 2 * 1 ( 71 ,1) — 3 * 1 ( 71 ,1) 

- 2 * 1 ( 5 ,*;) - 6 * 1 ( 5 , w) -4*i(71,w) +4*i(71,w) + 8j{h^) +A'(**o) 

- 2304^^2 ^"^ + ^){(3 + t){glG^) {eu{ss) - es{uu)) + 3(11 + 5t)ebmlmle^^G^^ ((ss) - {uu))Ii 
+ 2 f 3 ^mln^ {eu{ss) - es{uu)) 2(11 + 5t)*/>''(**o) + (2 + 5t)*/>“'(**o) 
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4) Coefficient of the ^ structure 


nf = (1 + t + - eu)mtM^ (-X 3 + 771 ^X 4 ) 


128^37 


128^377= 


■(cs - eu)fz^mlM^ [-3(1 + + 4(1 + t + t^)mlXz] i 2 {A, v) 

■(cs — eu)f 3 ^m^M^ [~3(1 + t)^X 2 + 2(1 + 4t + 72(V, w) 


32^37 


;(1 + t + r)(e^ - eu)h^mlM^X3 [47/>"’(mo) - ^/’“'(mo)] 


6477^ 

p-mllM"^ 


-1 + {es{ss) - eu{uu)) x {I 2 - mlX^) ^'^{uq) 


IS^VSm 77^ ^ {.es{ss) - eu{uu)) x (-1 + 3m^e™'/^'X2) cp'^{uo) 


16^37 


128772 ^ 

1 

128^37 


2 + t + r)mlM* [(cfe + Cu) (ss) - (cb + e*) {uu)] X 3 


-1 + (e^(ss) - eu{uu))Xi [ii{Ti, 1) +7i(7^, 1)] 

-(-1 + t)mbM* ies{ss) - e^.(MM))Xi|(5 + t)ii{S, 1) 


— (1 + 5t) ii(5,1) + 7 i( 72, 1) — (5 + t)7i(74,1)| 

“ 758 y/STT* ^^^ 2 { - (1 +1 + t^)es{glG‘^) + (1 +1 + t^)eu{glG'^) 

— 48(— 2 + t + t^)efemf,77^ {{^s) — {uu)) + 3(— 1 + t)mb'n‘^ {gs{ss) — eu{uu)) 
X 2(—1 + 7t) f7i(iS, 1) + 7 i(72, 1)') + 2(—7 + t) {ii{S, 1) — ii(74,1)) 


+ 8(2 + t)ii{S,v) - 4(-l + t)ii{S,v) + 8 tii{T 4 ,v) + 4(3 + t) \^ii{T 2 ,v) - 2j{h. 
+ 3(1 + t) (— 4 ( 7 i( 7 i, 1) + iiiX^i v)) + A^(mo)) I 




-1 + tY{es - eYhYglG [a(A v) - i2(V, v) 


9216\/3772 

- 92i6^mb772 ^~^ ^ Y{9sG^)M^ Ysiss) - eu{uu)) |4(-1 + 1) 

+ 2 [2(-i + t)iYs, 1) - 3(1 + 1) - 27i(r2,1) + 37i(r3, i) 


+ 2{^ii{T4, 1) + 47i(5,t;) + ii(5,t;) + 37i(7^,t;) - 3ii{T3,v) - 6 j{h-y)j 
+ ^^ 27 i( 72 , 1) + 3 ii(l~ 3 , 1) — 27i(74, 1) + 4*1 (iS, v) — 2ii{S, v) + 2 ii{J~ 2 , v) 
- Qii{T 3 ,v) + Aii{T4,v) - 4.j{hY'] + 3(1 + t)A'(Mo)| 
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USVStt^ 


1 + t){7 + (e«(ss) - es{uu))X 2 

(-2 + t + (e„(ss) - es{uu)) {g^G^) (^1 - 


384V3m,7r2^ ' ' ^ ^ ^ ^ 

- Qmlml + 32f3^ml7i‘^'ip^{uo) 

-mllM^ 

+ ^ 304 ^^ 2 (1 + t + t^){es - eu)h^{glG‘^)M‘^ [W{uo) - ^/>“'(mo)] 

+ 43 ^ (1 + t - 2t^)esh^mbM'^{uu)'ilj°‘'{uo) 

^—m^/M^ r 

H- -=—(—1 + t)mhM‘^ — e'"^'^^^3(3 + 2t)ebrnlml {{ss) — {uu))l 2 

384\/37r2 L 


+ 8(1 + 2t)e„/3^7r^(ss)^/’“' 


_ 772 ^ j ]\/I^ 

+ n52^M%2 ^~^ ^ Mss) - es{uu)) |(2 + t){gMMo 

+ fsi {{gM) - -4(2 + t)^/>^(Mo) + (l + 2t)^/>“'(Mo) I 

^-ral/M'^ , 

- i3324^m%2 ^~^ ^ MlGMh Mss) - e,{uu)) |3(2 + t)mlml 

+ 2/3^(3mo - 2 w?M 4(2 + t)^/>^(Mo) - (1 + 2t)^/>“'(Mo) | 

-ml/M^ r 

+ 2304 ^ G)h^{gM)mMb M^s) - esiuu)) ^4(2 + t)^/>^(Mo) - (1 + 2t)^/>“' 

-ml/M"^ r 

- i 3324 ^ m 8 t)hMsGMWb Mss) - es{uu)) ^ 4(2 + t)^\uo) - (1 + 2t)i)' 






-(-1 + t){gM)mb {es{ss) - eu{uu)) \ 4(-l + t)ii{S, 1) 


18432V37r2^ ^ 

+ 2 [2(—1 + t)ii{S, 1) — 3(1 + t)ii(7i, 1) — 2ii(72,1) + 3ii(73,1) + 2ii(74,1) + 8ii{S, v) 


+ 2ii{S,v) + Qii{T 2 ,v) - 6ii(7i,w) - 12j(/i^) + t(^2ii(7^, 1) + 3ii(7^, 1) - 2ii(71,1) 
+ 4ii(5,u) - 2ii{S,v) + 2ii{T2,v) - <6ii{Tz-,v) + Aii{Ti,v) - 4j(/i^)j + 3(1 + t)A'( 

+ / 7 T -^ (e«(ss) - es{uu)) I - (-2 + t + t2)(^2^2^(m2 _ 2ml) 


2304V3m,7r2^ “' ^ ^ v- 

+ i8(-i + t‘^)f3Mo^W - MM + ^ 


The functions in (^^ = 1, 2), and ji{f{u)) appearing in the invariant functions above are 
dehned as: 


ii(0,/(n)) = / Vai / dv(j){aq,aq,ag)f{v)6'{k-uo) , 
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where 


*2(0,/(v)) 

J (/(«)) 

T 

-‘-'71 


/ 


Vai 



dv(l){ag, 


'UQ 

roo 


duf{u) , 

p-sIM^ 


ds ■ 


h — CXq -|- OigV , 


Mf 

“ Mf + M| ’ 


'q:0:g)f{v)6"{k - Uo) , 


MfMl 

“ JdfTMl ■ 
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Appendix C 

In this appendix we give the expressions of the invariant amplitudes and entering 
into the mass sum rule for the and or Sf, baryons. Here the masses of the light quarks 
are neglected. 


A) FOR THE T.I BARYON 


nf = 


2567r4 


- + t{2 + 5f)] - 2m^X4 + J 3 ] | 


1927r4 

1 


30727r4 


[{g'^G'^){l + t + t‘^) — 18mfe7r^(—1 + t^) [{dd) + (uu))] X 3 
mlM'^ [—(5f^G^)(13 + lot + 13t^) + 288mfe7r^(—1 + t^) ((Jd) + (mm))] X 2 


./ 


{ggG^Ymh{l + tf + 768mfemo(dd)(MM)7r"‘(—1 + ty 


73728mbMH^ I 
— 56(5f^G^)mQ7r^(—1 +1^) ((dd) + (mm)) | 

{g‘^GYmb{-l + f)i{dd) + (mm))Xi 


768M27r2 
18432M%2 


mbml {g‘lGy ((mm) + (dd)) (—1 + t^) + 384mb(dd)(MM)7r^(—1 + t)^ 


+ ^ ty{dd){uu) 

+ ^ ty{dd){uu) 


3456M10 


mlml{ggGy{—l + ty{dd){uu) 

768mfe7r2 32mfe(dd)(MM)7r^(-l + t)^] 

((mm) + (dd)) (-1 + f) [{{g^Gy - Umlml) X 2 + 6 moXi] , 


nf = + ()" [mtXt - 2mlX, + Ij } 

+ 3p)^^4 ™tJ\M|4mg [{jfG^)(-l + ()^ + 72mt ((«'u) + {dd)) 7r^(-l + if] I 3 - 3{jj^G^)(-l + (jVzj 

- 2567 r 2 ^ ^ 

+ 10247 ^ 4 [ 3 mfe(^ 2 G^)(-l + t)^ + 4 mo ((mm) + (dd)) 7 r^(-l + t^)] X 2 - 2 (^ 2 (^ 2 )(-l + t)^Xi| 

-ml/M^ 

- 73728M27r^ ^^ [(dsG'^)^(-l + + 1536m^(dd)(MM)7r^(3 + 2t + 3 ^)] 
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+ i 3432 M% 2 "^^ [-^^mbml{glG‘^) {{uu) + {dd)) (-1 + t^) 

— 32 — 12rnlml') {dd){uu){5 + 2t + 5t^)] 

-ml/M^ 

+ i728M6 ^^ {glG‘^){dd){uu){h + 2t + St^) 

+ 576]Vf8 + 2t + 5t^) 

-ml/M'^ 

- -^^^^mlml{glG‘^){dd){uu){h + 2t + St^) 

p—m^/M‘^ 

+ 3g864mb7r^ “ 1536m^(Jc/)(MM)7r^(5 + 2t + 5t^) 

+ 96mb{g‘^G‘^) {{uu) + (Jd)) 7r^(-l + t^)] . (1) 


B) FOR THE S'° bARYON 


nf = 


2567r4 


+ t(2 + 5t)] [m^Xs - 2m^X4 + X 3 ] | 


1927r4 

1 


30 727r4 


[( 5 (^G ^)(1 + t + t^) - 18 mb 7 r^(-l + t^) {{ss) + (mm))] X3 
mlM"^ [—( 5 f^G ^)(13 + lot + 13t^) + 288 mb 7 r^(— 1 + t^) {{ss) + (mm))] X2 


./ _ /^2^2\2 


73728mbMH^ I 
- 56(^^G^)mo7r^(-l + t^) {{ss) + (mm)) | 


(fl'sG^^)^^b(l + '^r + 768mf,mQ(ss)(MM)7r"^(— 1 + ty 


+ 


768M27r2 

Q-mllW^ 


{g^G )mb{-l + t ){{ss) + {uu))Si 


mbml {glG"^) {{uu) + (ss)) (—1 + t^) + 384 mf,(ss)(MM) 7 r ^(—1 


+ 


18432M%2 
-mllM^ 

+ t)^(ss)(MM) 

-ml/M'^ 

^ ,2_2/„2^2 


1728M8 

3456M10 

^-ml/M^ 


mbmQ{g^G )(-l + t) {ss){uu) 


mb^l{9sG ){-l + tf{ss){uu) 

[{glGy {{uu) + (ss)) (-1 + y) + 32 mf,(ss)(MM) 7 r^(-l 


768mb7r^ 

((mm) + (ss)) (-1 + t^) [((^fG^) - 13 m^m^) X2 + 6m^Xi] , 
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" ~2^{ ~ + ^ 2 ] } 

+ [{j!G ^)(-1 + *)^ + ((««) + (ss)) ^^(-l + i^)] I 3 - 3 { 9 jG^)(-l + ()%} 

7p-^b/^^ 

- 2567r2 

+ io247r4 ^^^H^^ [3"i6(£/sG^)(-l + if + 4^o ((««) + (««)) 7r^(-l + 2:2 - 2{glG^){-l + t)2Xi| 

-ml/M'^ 

- 73728M27r4 ^^ + 1536m^(ss)(MM)7r^(3 + 2t + 3t2)] 

+ i8432M%2 ^^ ((mm) + (ss)) (-1 + t^) 

- 32 [{glGf — 12rnlml) {ss){uu){5 + 2t + 5tf~\ 

+ i728M6 ^^ (^,^G'2)(ss)(mm)( 5 + 2t + htf 

f,-mllM^ 

+ 576M8 + 2t + 5t^) 

-ml/M^ 

- 3456]Vf 10 (^^) (^^) (5 + 2t + St^) 

-mllM^ 

+ 36364^^^4 - 1536m^(ss)(MM)7r^(5 + 2t + 5tf 

+ 96mb{g^G‘^) ((mm) + (ss)) 7r^(-l + t^)] . 


C) FOR THE H° BARYON 

nf = + 2 t + 5tf (X 3 - 2471 ^X 4 + mtl,) 

+ 3072^4^6^^ 3(5fgG'^)(l + tfl2 — lQ{ggGfml{l + t + tfX^ 

- 32mb7r^(-l + t)(l + 5t) ((ss) + (mm)) (-X 2 + m^Xa) 

-ml/M^ 

+ 221184mfeM%4 + lOt + 13^^) + 768mlmb7r^{-l + t)(25 + 23t){ss){uu) 

— 8{glGf7r‘^{—l + t){{ss) + (mm)) ml{l + 5t) + 12m^e”"6/^^(5 + t)Xi 

-mllM^ 

+ 55296]^74^2 ^o1»'>(~^ + f [384771677^(13 + llt)(ss)(MM) + {g'^sGf{31 + lit) {{ss) + (mm))] 
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+ 5184M6 + ^)(13 + llt){ss){uu) 

-m\IM'^ 

+ + ^)(13 + llt)(ss)(MM) 


5184 M 8 

10368 M 10 

^-mllM'^ 


{9sG/'^o'^b{~^ + ^)(13 + lit) (ss) (uu) 


6912mfe7r2 + 3t) ((ss) + (mm)) ^-1 + Smle^b/^ 

Srrib 327r^(13 + llt)(ss)(MM) + 3mQmf,e™'^/^^ {{ss) + (mm)) [—6(1 + t)Xi + ■ 


nf = + ^)(13 + lit) (X2 - 2 m 2 j 3 + m^J 4 ) 

- Q2ig^4 ^fel^"^(-1 + t) - 96mb7r^(l + 5t)((ss) + {uu))X^ + (5f^G^)(13 + lit) ( 3 X 2 - 4771 ^X 3 

^—m^lM^ r r n 

- 30727^4 + t)|4m^7r2 ((ss) + (mm)) [l + 5t + mge”^'/^"(5 + t)X 2 

+ {glG^)mbe<^^' [-2(-l + t)Xi + 3771^(3 + 5t)X2] } 

-ml/M'^ r -1 

+ 221184 M 27 r 4 ^^^~^ ^ [(^sG'^)^(ll + 13t) - 1536m^7r^(-l + t){ss){uu) 

H- -r^T^b{ 1152mnm?7r^(5 + 2t + 5t‘^){ss){uu) 

55296M%2 H 0 6V ;\ /\ / 

- {ggG'^) 9677^(5 + 2t + 5t^){ss){uu) + mgmf,(—1 + t)(29 + t) ((ss) + (mm)) | 

-mlfM^ 

^ ^ / O ^ 0 \ / ^ 0 0 \/- . -. 0 \/_\/_ \ 


1728 M 6 


{ggG^)mb{—SmQ + m^)(5 + 2t + 5r){ss){uu) 


+ + 2t + 5t^){ss){uu) 


3— m? /M^ 


3456 M 10 ' 


{ggG^)mlml{5 + 2t + 5r) (ss) {uu) 


+ 1105927^^774 - 13t^) - 4608m^7r^(5 + 2t + 5t2)(ss)(MM) 

- 32{glG'^)mb7r‘^{-7 + t)(-l + t) ((ss) + (mm)) . 


where 


X„ = / (is 


00 
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Figure captions 

Fig. (1) The dependence of the magnetic moment of the baryon on at several 
hxed values of t, and at sq = 12.0 GeV^, in units of nuclear magneton 

Fig. (2) The same as Fig. (1), but for the Sb — )■ A;, transition at sq = 40.0 GeV^. 

Fig. (3) The dependence of the magnetic moment of the baryon on cos 6, at sev¬ 
eral hxed values of and at sq = 12.0 GeV^, in units of nuclear magneton 

Fig. (4) The same as Fig. (3), but for the Sb — )■ Ab transition at Sq = 40.0 GeV^. 
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